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INTRODUCTION

Studies of Galactic infrared cirrus have been based on (1) observations of in-
dividual high latitude clouds (e.g. Boulanger, Baud, and van Albada 1985%),
(2) analysis of large scale emissionat high latitudes in tile Scalar Neighborhood
(c.g. Boulanger and Perault 1988), and (3) complete linear decomposition of the
global emission from IRAS and other observations over the entire Galaxy (e.g.
Sodrowski et al 1989, Blocmen, Deul, and Thaddeus 1990).

Here we present preliminary results using, a different approach: a detailed
analysis of al of the sources of infraredcmission,asdetectedby 11{ AS, in two
large fields in the outer Galaxy. We study both the ext ended diffuse component,
which is primarily associated with HI gas, and the discrete, 60 micron bright
infrared sources, which are ge nerally star forming, complexes at distances o f
several kpe. We identify and carefully measure 011 the IRAS images a co mplete
flux- limited sample of discrete sources, and make detailed comparisons with the
measured values inothierIR ASdataproducts. The discrete sources are compact
but extended at the IRAS resolution with the result that significantly more flux
is measured on the images than is quoted in the Point Source Catalog,.

We study the di fluse (infrared cirrus) component by masking out regions
containing discrete sources 01 molecular clou(ls and derive the infrared colors of
the cirrus emission. In practice the masking, procedure has little effect on the
r esul ts because the emission from discrete so urces is found to be several orders
o f magnitude less tha 11 the emission from the cirrus component at all IR AS
wavelengths.

DATA AN ALYSIS

Because confusion problems are much lowerin 1 he o uter Galaxy we focused on
two regions of the galactic plane bounded by (1) [=120°to 1: 1300 and (2)
1 :213%10 1 :223%andby b = - 10° tob:-10° These regions are devoid
Of large optically known 1[11 regions butare otherwise not special. To find all
the star forming regions we exawmined the 60 micron images from the IRAS Sky
Ilux Plat es (now replaced by the IRAS Sky Survey Atlas (] SSA)) and coadded
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PIGURE1  Comnparison of PSCandimnage fluxes,

images resulting ina source list that is comnplete for objects with 60 micron flux
densities greater than '25 Jy andradii less than10 arcminutes. Thestructure of
the star formation regions was complex and so for detailed analysis we used the
2 degree coadded images produced at IPAC that provided the full resolution of
the IRAS survey (PR ESCO).

The flux above the local backgrou nd was determined, whiere in most cases
the background valuc used was the median flux density found in the pixels along,
the boundary of cachiobject. The background determination dominates the the
uncertainties in the flux densities, which are estimated to be 44%, 20%, 21 %,
and 32% fo1 1?2, 25, G0, and 100" microns.

Comparing our discrete source list with the PSC we find that nea rly all
sources have a corresponding entry in the P SC. The PSC positions are generally
more accurate than we can casily determine from the iinages but the PSC fluxes
arc often significantly smaller. This is notsurprising since the data 011 which
the PSC is based has been p rocessed with a point source filter which effectively
suppresses extended structure.

All of the complex sou rees and most of the simple sou rees have very sim-
ilar Flux Density Distributions (1'1)])). We expect the complex sources to be
mixtures of int erstellar clouds and sta 1 forming regions and we have defi ned a
distribution of FDD), called Class A that contains all of t1iese so urces. Ot he r
sources are collectively called Class B and probably are primarily stars.

i YFigure 1 the flux density ratios for all four wavebands are shown as
histograms with the Class B sources narked with diagonal lines. It is clear
that the PSC is underestimating the total flux for the Class A so urces and this
effect is mostdramatic at 12 and 25 microns where the IRA Sspatial resolution
is greatest (approximately 1 oarcmin) and that there is the least effect at 1) ()
microns (approximately 4 arcmin) resolution.  The medi an flu x ratios for the
Cla ss B sources are all approximately 1, which would he expected if the sources



inthis class are unresolved. For the Small Scale Structure Catalog (S SSC) we
find matches with fewer of our sources, suggesting, that the SSSC is incomplete.
The SSSC has poorer positions than the PSC but better correspondence of the
fluxes,

Afterremoving all of the discrete sources fromour two fields (by masking out
these sources ontosaics of 1SSA images of the entire (two) ficlds) we compared
the fluxes in cach ba ud for cach individual field., We first compared the total
flux in this diffuse cmission to the total indiscrete compounents. For each field
and cach band Table 1 lists the total flux for all PSC entries in the field, the
total flux from the PSC for all of our selected discrete sources, the total flux as
mcasured in the coadd (FR BESCO) images for all our sclected sources, and the
total difluse emission in the mosaic (1SSA) images within the fields. A zero level
correction has been applied to the 1SSA values. However the ISSA images in
the g: 218 field, which have a relatively low ecliptic latitude of 30 degrees, are
clearly contaminated by residual zodiacal cmission at the shorter wavelengths.
The affected values in Table ] are shown in parenthesis to in dicate they are not
reliable measures of the diffuse galactic cmission.

Table | shows: (1) the difluse emission conm: pletely dominates the emission
in all hands; (2)theflux measured from the images for discrete sources is a
factor of 2 to 4 greater than the P SC flux feral] of our objects;and (3) at 12
microns our sample only reprresents a small fraction of al of the flux detected in
the PSC.

TABLE1  Flux Density Totals (in Jy).

12125 ° field 12 microns 25 microns 60 microns 100 microns

All PSC entries 4268.6 3190.3 72(39.1 14735.2
discrete sources (PSC) 1269.0 1870.5 G181.0 10066.5
discrete sources (Coadd) 2256.5 3679.7 21199.7 38920.1
diffuse emission(1SSA) 8.8 x 10 8 x 101 4 x 10° 1.9 x 10°
[ =218 ° field 12 i cron s 25 mi crons 60 i crons 100 microns

All PSCentries 2549.4 2156.6 4873.0 8952.5
discrete sources (PPSC) 229.0 1063.6 4002.8 5596.4
discrete sou rees (Coadd) 185.2 17007 9764 .5 17881.9
difluse emission (ISSA)  (1.1X1($’) (2.6X107) 2.2 x 10° 1.6 x 10¢

For cach field we plot the diffuse emission in one ba nd versus another in
order to m casure the infra red colors (flu x rati 0s) of the diffuse compounent. To
niinimize co ntamination by the star forming regions we have masked out all the
discrete sources. Forexample, Figure 11 for thel= 125° field shows a lincar
correlation of the GO micronversusthe 100" micronflux. ‘Fhe derived 60/100”
micron ratio confirms our carlier result using the TRAS All Sky Images ("Terebey
and Fich 19 86). Howeverthe new 1SSA images, which are considerably more
sensitive, allow ns 10 extend theanalysis 1) 12 and 25 niicrons as well.

The derived colors for the 1 :125° field are listed in Table 11. The values
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FIGURE 11 The difluse emission inthe 1 =125° field.

shownarethe mean of theminimumand maximum slopes of data inthe plots
and the uncertainties given reflect the maximum rangein the fits. The colors arc
consistent with those derived by Boulanger and Perault (1 9SS) for high latitude
cirrus. This suggests that the diffuse galactic crnission inthe outer Galaxy and
the local high latitude cirrus arc produced under similar physical conditions.

TABLY 11 Mean Flux Density Ratios (Colors) of Diffuse Galactic Finission.

A much more detailed description of the IRAS analysis is in the final stages
of manuscript preparation at thistime. A comparison with observations at other
wavelengths is currently underway.
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